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This Invention relates to the manufacture of 
7-dehydrosterol compounds and to products ob- 
tainable by such a manufacture; more particu- 
larly It relates to the manufacture of 7-dehydro- 
sterol compounds containing in ring H of the 
sterol ring system two conjugated double bonds. 
Accordingly, the structure of the tetracyclic ring 
system of the sterol compounds obtainable in ac- 
cordance with the present invention is the fol- 
lowing: 



15 



20 




The Roman numerals Indicate the usual num- 
bering of the four rings and the Arabic numerals 



25 



RO 




indicate the usual numbering of the carbon atoms 
of the sterol ring systeni. 

In accordance with the present invention the 
said 7-dehydrosterol compounds are obtainable 
from well available sterols by starting with sterol 
compounds containing in ring n a keto group and 
a double bond in «, ^-position thereto, or with 
esters of such sterol compounds, transforming 
the keto group by reduction with mild reducing 
agents into the hydroxyl group while simultane- 
ously maintaining the carbon, double bands of the 
sterol compound; and then splitting off the; hy- 
droxyl group In the form of water or, preferably, 
after estertfl cation in the form of an add to 
produce a new double bond in ring n which 
stands in conjugated position to the other double 
bond originally present In ring U of the sterol 
compound. When starting, for Instance, with 
7-oxo-cholesterol the production of 7-dehydro- 
cholesterpl proceeds In accordance with the fol- 
lowing reaction scheme: — 

CHi CHi CH» 
H— CHr-CHi-CHi-CB^ 
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CHj OHi QHs 
|j pOH— CHi— CHr-CHr--CH // ' 
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CHi CHi ch» t 

H-OHi-CHi-CHi-CH^ 

CBt 



t*»t decomposition 



CH« K CHi 

H-OHt-OHj-OHf-OH^ 



40 



45 



50 



Aoyl— O 



'08/20/2002, EAST Version: 1.03.0002 



8,008,084 



-HO 




CHj CHi 

-Ah— CHt-CHr-CH r ^CH / ' 

CHi 



7-DehydtorcboIestcrol (OuH^O). 



^In the first formula R stands for hydrogen or 
1( ^a1llacyiffiSiSfr 

In an analogous manner 7 -dehydro-sltoa ter ol 
(CmHoO) and 7-dehydro-stigmasterol (C»H«0) 
of the formulae: 

CHj CHj OHi 
f>| f~CH-CHr- CHj—CH— CH 

Ar v 
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fijH» 



CHj GHt 
CH-CH=CH-CH-CH </ 



CtHs 



V 



CHi 



30 

are ol 

The keto derivatives of the sterols used as 
starting material may be obtained by oxida- 
tion of the esterlfied sterols, for instance by 

35 means of chromic add in the manner known per 
se. Advantageously the ester derivatives of the 
keto sterols which are thus obtained are directly 
used for the reduction with the mild reducing 
agent. As such preferably an aluminium alco- 

40 holate Is used, tor Instance aluminium methyl- 
ate, ethylate, propylate and the like. Particu- 
larly suitable have proved the alcoholates of 
secondary alcohols, for instance aluminium iso- 
propylate. Isobutylate and isoamylate. Likewise 

45 the alcoholates of other earth metals have proved 
to be suitable, furthermore, for instance mag- 
nesium and zirconium alcoholates. Generally 
speaking metal alcoholates may be used which 
are capable of reducing aldehyde and keto 

50 groups to hydroxyl groups . but do not develop 
free hydrogen in the reducing process. The re- 
duction Is advantageously carried out in the pres- 
ence of excess alcohol, preferably of that alcohol 
which is present in the metal alcdholate. 

65 By removal of the hydroxyl group produced 
in the aforementioned reduction process, the 
second double bond standing in conjugated posi- 
tion to the originally present double bond is pro- 
duced in ring H. The above reaction scheme 

60 shows the production of the second double bond 
in ring H by splitting off acid after previous 
esteriflcation of the hydroxyl group. This es- 
teriflcation is preferably effected by means of 
benzoyl chloride, for instance in the presence of 

63 pyridine or quinollne. This procedure appears 
to yield better results than the production of 
the said double bond by directly splitting off wa- 
ter from the non-ejsterified hydroxyl compound 
which, however, may also be performed ad- 

70 vantageously in the presence of such agents as 
are known to facilitate the splitting off of water 
from organic compounds for Instance, oxalic 
acid, benzoic acid anhydride and the like. By 
heat treatment of the diacylated hydroxyl com- 

75 pound only one mol, of acid, for instance benzoic 



acid, is split off with the production of the dou- 
ble bond in ring H, whereas the acyl group 
standing in the 3 -position remains unchanged. 
The 7 -dehydro-3-acyl compounds are trans- 
formed into the 7- deny dro- sterols by saponin- 5 
cation in the usual manner, for instance, by 
means of alkali In alcoholic solution. Caustic 
alkali and alkaline-earth metal hydroxides may 
be employed as the saponifying agents. 

The 7-dehydro-sterols thus obtainable form 10 
white crystals. From their solution: they may be; 
precipitated by, digitonln in the usual manner/ 
They show an absorption spectrum which is 
similar to that of ergosterol. It is most surpris- 
ing that when, for instance, subjecting 7-de- 15 
hydrocholesterol to ultra-violet Irradiation In . 
the manner known per se an antirachltlcally ac- 
tive product Is obtained. Accordingly, the new 
products render it possible to transform well 
available sterol compounds which per se cannot 20 
be antirachltlcally activated into antirachltlcally 
active products. 

The invention is further illustrated by the fol- 
lowing examples without being restricted 
thereto: 25 

Example 1. — 25 grams of stigmasterol acetate 
are dissolved In 1000 ccs. ot hot glacial acetic 
add which is stable to chromic acid and after 
cooling to 50° C. gradually treated within three 
hours with a solution of 20 grams of chromic 80 
acid anhydride in 900 ccs. of glacial acetic add. 
The oxidation solution is kept at a temperature 
of 50° C. for 9 hours. The acetic acid solution 
which has turned green is concentrated under 
reduced pressure, diluted with water and ex- 35 
tracted with ether. The ether extract is freed 
from add constituents by washing with dilute 
caustic soda solution and after drying by means 
of sodium sulfate concentrated to a small vol- 
ume. The residue is diluted with methanol, freed 40 
from ether by heating to boiling and the methyl- 
alcoholic solution is treated with water while 
hot until turbidity commences. On cooling the 
oxidation product separates in leaflets. For fur- 
ther purification the product Is recrystailized 45 
from hot methanol. ^l ^ eJ 7^x^Qg m^t^^^^ 
tate obtained in this manner melts at 183° C. 

The 7-hydrOxystigmasterol is obtained by dis- 
solving 10 grams of 7-oxo-stigmasterol acetate 
in 200 ccs. of isopropyl alcohol, treating the so- 50 
lution with 20 grams of liquefied aluminium-iso- 
propylate and boiling for 4 hours under reflux. 
After the reduction is complete the yellow, green- 
fluorescent solution is diluted with ether and 
freed from aluminium and isopropyl alcohol by 55 
washing with dilute hydrochloric add. The col- 
orless ether extract is evaporated after drying 
and the residue taken up in a small quantity of 
methanol. After several hours the 7-hydroxy- 
stigmasterol has separated in tufts of thin nee- 60 
dies which are recrystailized from methanol. 
The 7-hydroxy-stigmasterol melts at 154* c. On 
heating with chloral hydrate a deep blue melt is 
obtained after a few seconds. Reactions accord- 
ing to Salkowski: sulfuric acid red, chloroform «3 
blue, intensive green fluorescence. 

3.5 grams of 7-hydroxy-stigmasterol are dis- 
solved Jn 200 ccs. of pyridine and treated with a 
solution of 5 ccs. of benzoyl chloride in 10 ccs. 
of pyridine. The mixture is heated for 30 min- 70 
utes on the water-bath, diluted after cooling with 
ether, extracted with water and dilute hydro- 
chloric acid for removing the pyridine. The 
dried ether extract .is concentrated to a small 
volume and treated with methanol until turbidity 75 
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occurs. If the dlbenzoate should separate as a 
Jelly, ether Is added until solution Is complete. 
After standing for a prolonged time the dibenzo- 
ate separates in thin woolly needles. It Is purl- 
6 fled by recrystallization from ether-methanol. 
The 7-hydroxy-stlgmasterol-dibenzoate melts at 
154-158° C. and displays the same color reactions 
as the 7-hydroxy-stlgmasterol. 
2.13 grams of 7-hydroxy-stlgmasterol-dibenzo- 
10 ate are heated in a water-Jet vacuum < 10-12 mm. 
pressure) to 100-200- C. until about 0.3 gram, 
that is 60% of the theoretical quantity of benzoic 
acid (theoretically 0.40 gram) are split off. The 
melt is dissolved In a small Quantity of ether after 
15 cooling. After standing for a short time the 
monobenzoate of the 7-dehydrostigmasterol sep- 
arates from the ethereal solution in thin needles. 
For further purification the solution is recrystal- 
Uzed from ether-methanol. The 7-dehydrostig- 
20 masterol-benzoate melts at 178^18l" C. It- is 
difficultly soluble in methanol, slightly soluble In 
ether and acetone. Further quantities of mono- 
benzoate may be obtained from the mother lyes 
by heating again and working up in the above 
M described manner. „ ^ 

10 parts by weight of a 5% alcoholic caustic 
soda solution are Introduced into a solution of 
7-dehydrostlgmasterol-benzoate in benzene. The 
mixture is heated to boiling and the solvent dis- 
30 tilled oft after boiling for half an hour until 
crystallization occurs. The crude product is re- 
crystallized from ether-methanol for purification. 

7-dehydrostigmasterol crystallizes in long, thin 
needles and melts at 153° C. It Is difficultly sol- 
as uble in methyl- and ethyl-alcohol, more readily 
soluble in ether or acetone and displays . with 
antimony trichloride the color react'on of ergos- 
terol (red-blue), yields the ergosterol spectrum 
and can be precipitated with dlgitohln. 
40 Example 2.— Par obtatningj^ydroxy--choles- 
terol 50 grams of y^x ^holes terylgacetate) are 
dissolved in 500 ccs>of-dry*lsbpropyl alcohol and 
after the addition of 20 grams of liquefied alu- 
minium isopropylate heated to boiling for 5 hours. 
45 After reduction is complete with the simultaneous 
splitting off of the acetyl group the isopropyl- 
alcoholic solution Is diluted with ether. The 
ethereal solution Is first extracted with normal 
hydrochloric acid, then, after removing the alu- 
50 minium hydroxide, with water. The dried ethe- 
real solution is concentrated to about 100-150 
ccs. and treated with the five-fold quantity of 
petroleum ether, whereupon abundant quantities 
of the 7-hydroxy cholesterol separate in color- 
65 lees Jelly balls which are filtered with suction 
and washed with petroleum ether. By evapo- 
rating the mother liquor to a small volume and 
by diluting with petroleum ether further quanti- 
ties of 7 -hydroxy- choles terol may be obtained. 
60 It yields immediately an intensive blue coloration 
when heated on the water bath with chloral hy- 
drate. In the Salkowski reaction the sulfuric 
acid takes a red coloration, the chloroform a blue 
coloration, an intensive green fluorescence occurs 
65 simultaneously. With antimony trichloride In 
chloroform a deep blue coloration is obtained 
after a short time. 

For obtaining 7 -hydroxy choles terol-dibenzoate 
30 grams of 7-hydroxy-cholesterol are dissolved 
70 m 200 ccs. of pyridine and treated with a mix- 
ture of 30 grams of benzoyl chloride and 30 grams 
of pyridine. After standing for 24 hours the 
benzoylation product is precipitated with 600 ccs. 
of water. The oily precipitate after settling is 
75 again shaken with 500 ccs. of fresh water. The 



water Is poured off and the crude benzoate, 
covered with methyl alcohol, is ief t standing for 
several hours, whereupon* it gradually turns to a 
white crystal powder. 'The latter is filtered, 
washed with methyl alcohol and recrystallized 5 
from ether-methyl alcohol for further purifica- 
tion. In this manner thin needles are obtained 
in a good yield which melt at 170° C. The 7- 
hydroxy-chblesterol-dibenzoate displays the same 
color reactions as the 7-hydroxy- cholesterol. 10 

For transforming Into the 7-dehydrocholes- 
terol-berizoate the 7-hydroxycholesteroi-dibenzo- 
ate is heated in portions of 2 grams each for 
one hour at 190-^200 • C. at about 1 mm. pressure. 
Besides benzoic acid small quantities of oily con- 15 
stituents distil over which are removed before 
further working up. The glass-like mass re- 
maining after heating — about 60% of the dlben- 
zoate employed— is dissolved with ether or ace- 
tone and the solution concentrated to a small 20 
volume. After standing for a short time the 
monobenzoate of the 7-dehydrocholesterol sepa- 
rates In crystals. The crude monobenzoate is 
purified by recrystallization from ether or ace- 
tone. In this manner thin leaflets are obtained 25 
which yield a turbid melt at 142-143° C. which 
becomes clear at 190* C. The product displays 
the same color reactions as the non-estexified 
7-hydroxycholesteroL - A 
For transforming Into the 7-dehydrocholesterol 3U 
10 grams of 7-dehydrocholesterol-benzoate are 
dissolved In 50 ccs. of benzene and treated with 
200 ccs. of a 5% ethyl -alcoholic caustic potash 
solution by heating to boiling. After boiling for 
half an hour under reflux the solvent is distilled 35 
off eventually with subsequent addition of ethyl 
alcohol until the benzene Is removed and crystal- 
lization commences. The 7-dehydrocholesterol is 
filtered off after cooling and purified by recrystal- 
lization from ether-methyl-alcohol. The 7-dehy- 40 
drocholesterol which is obtained in almost theo- 
retical yield crystallizes in thin leaflets, melts at 
149-150° C, may be precipitated with digitonih 
and has an absorption spectrum which resembles 
that of the ergosterol. The specific rotation of 45 
7-dehydrocholesterol in chloroform Is 

It is difficultly soluble in methyl alcohol, readily 
soluble in ether and displays with antimony tri- 50 
chloride in chloroform the color reaction of the 
ergosterol (red-blue). 

The dehydro-cholesterol may also directly be 
obtained from 7-hydroxycholesterol by heat- 
ing the latter compound with anhydrous oxalic 5 -> 
acid or benzoic acid anhydride for some time in 
nitrogen atmosphere to a higher temperature, for 
instance, 180-190° C. A brownish colored melt 
is obtained which is dissolved in ether, dUuted 
with methanol, treated with a quantity of 10% 60 
methyl-alcoholic caustic potash solution which Is 
equivalent to the quantity of oxalic acid or ben- 
zoic acid anhydride employed, for saponifying the 
ester eventuaUy formed, the ether and the great- 
est part of the methyl alcohol are then distilled 65 
off. On cooling of the concentrated methyl-al- 
coholic solution the dehydro-cholesterol separates 
in crystals. 

Example obtaining the 7 -hydroxys! to s- 

terol 100 grams of sitosterol acetate are dissolved 70 
in 5 liters of hot glacial acetic acid, treated after 
cooling to 50-60° C. with a solution of 90 grams 
of chromic acid anhydride in glacial acetic acid 
and kept at a temperature of 50-60° C. f or 5 hours. 
The glacial acetic add solution is concentrated 75 
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to about 300 ccs. under reduced pressure, the 
residue is extracted with ether and the ether ex- 
tract freed from acid constituents by extraction 
with sodium carbonate solution. The ether ex- 
5 tract Is concentrated to a small volume and treat- 
ed with methanol until crystallization commences. 
The crude product Is recrystaUlzed from ether- 
methanol. The 7-oxo -sitosterol acetate melts at 
154° C., crystallizes in leaflets, is readily soluble 
10 in ether and acetone and difficultly soluble in 
methyl alcohol. 

Far transforming into the 7 -hydroxy-sitosterol 
25 grams of 7-oxo-sltosterol acetate are dissolved 
in 260 ccs. of dry isopropyl alcohol, 10 grams of 
15 aluminlum-isopropylate are added and the mix- 
ture heated to boiling for 5 hours under reflux. 
After reduction is complete with simultaneous 
splitting off of the acetyl group the solution is 
■ poured into about 3 liters of 0.5% aqueous caustic 
20 soda solution. The reduction product which sep- 
arates in flakes is Altered off, the residue is dis- 
solved in ether, the ethereal solution Altered and 
evaporated to about 100 ccs. and treated with 300 
ccs. of petroleum ether. Thereupon the crude 
25 7-hydroxy-sitostenol separates in the form of 
small jelly balls. 

For obtaining the 7-hydroxy-sitosterol-diben- 
zoate 20 grams of 7rhydroxy-sitosterol are dis- 
solved in 150 ccs. of pyridine, treated with 25 ccs. 
311 of benzoyl chloride and left standing for 15 hours 
at room temperature. The pyridine solution is 
diluted with ether-water, the ether extract is freed 
from pyridine by means of dilute hydrochloric 
acid, washed until free from acid, dried over so- 
35 dium sulfate and concentrated to about 50 ccs. 
On treating the ethereal solution with methanol 
until turbidity occurs, the dibenzoate separates in 
thin needles. The 7-hydroxy-sitosterol-diben- 
zoate melts after recrystallization from ether- 
40 methanol or acetone-methanol at 155* C. 

Ftor transformation into the 7-dehydro-aitoster- 
ol-benzoate the 7-hydroxy-sitosterol-dibenzoate is 
heated in portions of 1 gram each in high vacuo 
for half an hour. Thereupon benzoic add and 
45 oily constituents separate which before further 
working up are dissolved and removed. The 
residue obtained after heating is dissolved in 
ether, the ethereal solution is concentrated to a 
small volume and treated with methanol until 
50 turbidity occurs. The monobenzoate which sep- 
arates is recrystaUlzed from ether-methyl alcohol 
for further purification. The 7-dehydro-sitoster- 
ol-benzoate crystallizes in needles and melts at 
144-146° C. 

55 Por obtaining the 7-dehydro-sitosteroI 1 gram 
of 7-dehydro-sitosterol-benzoate Is dissolved in 10 
ccs. of hot benzene and treated with 30 ccs. of 5% 
sodium methylate solution by heating to boiling. 
The solvent Is then distilled off until crystalllza- 

50 tion commences. *\>r further purification the 
solution is recrystaUlzed from ether-methyl al- 
cohol. The 7-dehydro-sitosterol crystallizes in 
large leaflets. It melts at 148-150° C. and is read- 
ily soluble in ether, difficultly soluble In methyl- 

65 or ethyl alcohol. It may be precipitated with 
digitonin. On treating its chloroform solution 
with antimony trichloride red coloration imme- 
diately takes place which after some standing 
turns to blue. The absorption spectrum is similar 

70 to that of ergosterol. 
We claim: — 

L Dehydrosterol compounds selected from the 
group consisting of 7-dehydrocholesterol, 7-de- 
hydrositosterol and 7-dehydrostigmasterol. 
75 2. 7-dehydrocholesterol, having in the crystal- 



line form a melting of 140-150* C„ being precip- 
itated from its solution by rfigifamtn 

3. The process which comprises reacting upon 
an este rifled sterol compound containing in ring 
H a keto group and a double bond in «, /9-posl- 5 
tion thereto with an alcoholate of a metal se- 
lected from the group consisting of earth metals, 
zirconium and magnesium to reduce the 7-keto 
group to the 7-hydroxyl group, esterifying the 
hydroxyl groups of the reduction product, heat- 10 
ing the diacyl compound formed to split off the 
acyl radical in the 7-positlon in the form of 
acid with the production of a 7-dehydro com-' 
pound and saponifying the 7-dehydro-manoester 
compound. '15 

4. The process which comprises reacting upon 
an esterifled sterol compound containing in ring 
n a keto group and a double bond in o. ^-posi- 
tion thereto with ah aluminium alcoholate to • 
reduce the 7-keto group to the 7-hydroxyl group, 20 
esterifying the hydroxyl groups of the reduction 
product, heating the diacyl compound formed 

to split off the acyl radical in the 7-positioa in 
the form of add with the production of a 7-de- 
hydro compound and saponifying the 7-dehydro- 25 
monoester compound. 

5. The process which comprises reacting upon 
an acetylated sterol compound containing in 
ring n a keto group and a double bond in a, ^-po- 
sition thereto with an alcoholate of a metal se- 30 
lected from the group consisting of earth metals, 
zirconium and magnesium to reduce the 7-keto 
group to the 7-hydroxyl group, esterifying the 
hydroxyl groups of the reduction product, heat- 
ing the diacyl compound formed to split off the 35 
acyl radical in the 7-positlon in the form of acid 
with the production of a 7-dehydro compound 
and saponifying the 7-dehydro-monoester com- 
pound. 

6. The process which comprises reacting upon 40 
an esterifled sterol compound containing in ring 

H a keto group and a double bond in a, ^-posi- 
tion thereto with an alcoholate of a metal se- 
lected from the group consisting of earth metals, 
zirconium and magnesium to reduce the 7-keto 45 
group to the 7-hydroxyl group, benzoylatlng the 
hydroxy] groups of the reduction product, heat- 
ing the dibenzoyl compound formed to split off 
the benzoyl radical in the 7-position in the form 
of benzoic add with the production of a 7-de- 50 
hydro compound and saponifying the 7-dehydro- 
monobenzoyl compound. 

7. The process which comprises reacting upon 
an esterifled sterol compound containing in ring 

H a keto group and a double bond in «, /9-posl- 55 
tion thereto with an aluminium alcoholate to re- 
duce the 7-keto group to the 7-hydroxyl group, 
benzoylatlng the hydroxyl groups of the reduc- 
tion product, heating the dibenzoyl compound 
formed to split off the benzoyl radical in the 7- 60 
position in the form of benzoic add with the pro- 
duction of a 7-dehydro compound and saponify- 
ing the 7-dehydro-monobenzoyi compound. 

8. The process which comprises reacting upon 
an acetylated sterol compound containing in ring 05 
n a keto group and a double bond in «. 0-posi- 
tlon thereto with an aluminium alcoholate to 
reduce the 7-keto group to the 7-hydroxyl group, 
benzoylatlng the hydroxyl groups of the reduc- 
tion product, - heating the dibenzoyl compound 70 
formed to split off the benzoyl radical In the 7- 
position in the form of benzole acid with the pro- 
duction of a 7-dehydro compound and saponi- 
fying the 7-dehydro-monobenzoyi compound. 

6. The process which comprises reacting upon 75 
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a 7 -oxo -cholesterol ester with an alcoholate of 
a metal selected from the group consisting of 
earth metals, zirconium and magnesium to re- 
duce the 7-keto group to the 7 -hydroxy 1 group. 

5 esterlfylng. the hydroxyl groups of the reduc- 
tion product, heating the dlacyl compound 
formed to epM off the acyl radical in the 7 -posi- 
tion In the form of acid with the production of 
a 7-dehydro cholesterol-ester and saponifying 

10 the latter compound. 

10. Hie process which comprises reacting upon 
a 7-oxo-chblesterol ester with an aluminium al- 
coholate to reduce the 7-keto group to 
the 7 -hydroxyl group, esterlfylng; the hy- 

15 droxyl groups of the reduction product, heat- 
ing the dlacyl compound formed to spilt off the 
acyl radical In the 7-posltlon in the form of acid 
with the production of a 7-dehydro cholesterol- 
ester and saponifying the latter compound. 

20 11. The process which comprises reacting upon 
a 7-oxo-cholesterol ester with an alcoholate of 
a metal selected from the group consisting of 
earth metals, zirconium and magnesium to re- 
duce the 7-keto group to the 7 -hydroxyl group, 

25 benzoylatlng the hydroxyl groups of the reduc- 
tion product, heating the dlbenzoyl compound 



formed to split off the benzoyl radical in the 7- 
posltion In the form of benzoic add with the 
production of 7-dehydro cholesterol-benzoate 
and saponifying the latter compound. 
. 12. The process which comprises reacting upon 5 
7-oxo-cholesterol acetate with an aluminium al- 
coholate to reduce the 7 -oxo -group to the 7-hy- 
droxyl group, benzoylatlng the hydroxyl groups , 
of the reduction product, heating the dibenzoate 
formed to split off the benzoyl radical in the 10- 
7 -position in the form of benzoic acid with the 
formation of 7-dehydrocholesterol monobenzo- 
ate and saponifying the latter compound. 

13. The process which comprises reacting upon 
7-oxo-cholesterol acetate with aluminium iso- 15 
propylate to reduce the 7-oxo group to the 7- 
hydroxyl group, benzoylatlng the hydroxyl 
groups of the reduction product, heating the 
dibenzoate formed to split off the benzoyl radi- 
cal in the 7-position in the form of benzoic acid 20 
with the formation of 7-dehydrocholesterol 
monobenzoate and saponifying the latter com- 
pound. 

ADOLF WINDAUS. 
FRIEDRICH SCHENCK. 2o 
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Patent No. 2,098,984. November 16, 1937. 

ADOLF WINDAUS ET AL. 
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numbered patent requiring correction as follows: Page 1, first column, lines 11 to 18, 
inclusive, for the formula 



read: 
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Signed and sealed this 1st day of March, A. D. 

[8*AXj 





HENRY VAN ARSDALE, 
Acting Commissioner of Patents. 
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a 7-oxo-cholesterol ester with an alcoholate of 
a metal selected from the group consisting of 
earth metals, zirconium and magnesium to re- 
duce the 7-keto group to the 7-hydroxyl group, 

6 esterifying. the hydroxyl groups of the reduc- 
tion product, heating the dlacyl compound 
formed to split off the acyl radical In the 7 -posi- 
tion In the form of acid with the production of 
a 7-dehydro cholesterol-ester and saponifying 

10 the latter compound. 

10. The process which comprises reacting upon 
a 7-oxo-cholesterol ester with an aluminium al- 
coholate to reduce the 7-keto group to 
the 7 -hydroxyl group, esterifyinft the hy- 

15 droxyl groups of the reduction product, heat- 
ing the dlacyl compound formed to split off the 
acyl radical in the 7-position In the form of acid 
with the production of a 7-dehydro cholesterol- 
ester and saponifying the latter compound. 

20 11. The process which comprises reacting upon 
a 7-oxo-cholesterol ester with an alcoholate of 
a metal selected from the group consisting of 
earth metals, zirconium and magnesium to re- 
duce the 7-keto group to the 7-hydroxyl group, 

25 benzoylating the hydroxyl groups of the reduc- 
tion product, heating the dlbenzoyl compound 



formed to split off the benzoyl radical in the 7- 
posltlon in the form of benzoic add with the 
production of 7-dehydro cholesterol-benzoate 
and saponifying the latter compound. 
. 12. The process which comprises reacting upon 
7-oxo-cholesterol acetate with an aluminium al- 
coholate to reduce the 7-oxo-group to the 7-hy- 
droxyl group, benzoylating the hydroxyl groups 
of the reduction product, heating the dlbenzoate 
formed to split off the benzoyl radical in the 
7 -position In the form of benzoic acid with the 
formation of 7-dehydrocholesterol - monobenzo- 
ate and saponifying the latter compound. 

13. The process which comprises reacting upon 
7-oxo-cholesterol acetate with aluminium iso- 
propylate to reduce the 7-oxo group to the 7- 
hydroxyl group, benzoylating the hydroxyl 
groups of the reduction product, heating the 
dlbenzoate formed to split off the benzoyl radi- 
cal In the 7 -position in the form of benzoic acid 20 
with the formation of 7-dehydrocholesterol 
monobenzoate and saponifying the latter com- 
pound. 

ADOLF WINDAUS. 
FEEEDRICH SCHENCK. 26 
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ADOLF WINDAUS ET AL. 

It is hereby certified that error appears in the printed specification of the above 
numbered patent requiring correction as follows: Page 1, first column, lines 11 to 18, 
inclusive, for the formula 




us ; 



read: 



and that the said Letters Patent should be read with this correction therein that the 
same may conform to the record of the case in the Patent Office. 
Signed and sealed this 1st day of March, A. D. 1938. 
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